LAV694, a new antiproliferative agent showing improved skin tolerability vs. clinical standards for the treatment of actinic keratosis.
The skin tolerability of the tubulin polymerisation inhibitor LAV694 was compared to that of 5% 5-fluorouracil (5-FU) and 0.5% podophyllotoxin in vitro using a human reconstructed epidermis (HRE), and in vivo using minipigs. Topical treatment of HRE for 1 or 3 days with a 0.2, 0.6 or 1% LAV694 cream or the placebo showed no signs of irritation in terms of morphology, cell viability (lactate dehydrogenase leakage) or interleukin-8 mRNA expression and release. 5-FU increased interleukin-8 production and induced morphological signs of irritation. The substances were also applied under occlusion to the back of two minipigs, twice daily, for 9 days to allow intraindividual comparison of skin effects and tolerability. Skin reactions were monitored by visual scoring, chromometry, pro-inflammatory activity, cell cycle and apoptosis by RT-PCR, laser scanning cytometry and histopathological examination of biopsies. Application of podophyllotoxin and 5-FU had to be stopped on days 4 and 8, respectively, due to severe skin lesions. LAV694 (1%) induced only moderate skin reddening after 9 days. 5-FU and podophyllotoxin, but not LAV694, increased mRNA expression of pro-inflammatory cytokines. LAV694 arrested keratinocytes in the M phase of the cell cycle and apoptosis was detected histologically in the basal layer. LAV694 increased the expression of pro-apoptotic genes in both experimental models. In conclusion, LAV694 selectively induced apoptosis, rather than necrosis, of growth-arrested keratinocytes, thus avoiding the occurrence of extensive inflammation. This resulted in an improved skin tolerability in comparison with 5-FU and podophyllotoxin.